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(54) PRODUCTION OF SYNTHETIC SWELLING SILICATE Y CROSS-FLOW FILTRATION 

(57) Abstract: 

PURPOSE: To obtain a high-quality swelling silicate by economically and 
efficiently separating a colloid composite generated from a homogeneous liq. 
mixture of silicic acid and a magnesium salt and an alkaline soln. from the 
by-product solute under specified conditions by cross-flow filtration, cleaning 
and concentrating the composite. 

CONSTITUTION: A colloid composite is prepared from a homogeneous liq. mixture 
of silicic acid and a magnesium salt or the liq. mixture further added with an 
aluminum salt and an alkaline soln. The composite is separated from the 
by-product solute, cleaned and concentrated, a cation and/or lithium ion or 
fluorine ion, as required, are added to obtain a slurry, and the slurry is 
subjected to a hydrothermal reaction at 100-350° C. The reaction product is 
dried and crushed to provide a synthetic swelling silicate. In this process, 
cross- flow filtration is used in separating, cleaning and concentrating the 
composite, and the Reynolds number is controlled to 50-5000. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In compounding the synthetic bloating tendency silicate which has structure similar to 3-octahedron 
mold smectite expressed with the following general formula (** 1) The silicic acid and the homogeneity mixed 
solution of magnesium salt which have the silicon magnesium ratio which satisfies the presentation of this 
general formula, Silicon magnesium complex is made and the quality of the byproduction dissolution is 
removed from an alkali solution. This silicon magnesium complex Separation, after washing and condensing, 
Hydrothermal reaction is performed for the cation and the slurry which added and obtained fluorine ion when 
requiring of the amount with which are satisfied of the presentation of this general formula under conditions 
(100 degrees C thru/or 350 degrees C). Subsequently, a resultant is set to the manufacture approach of the 
synthetic bloating tendency silicate shown by this general formula dried and ground. The manufacture approach 
of the synthetic bloating tendency silicate characterized by carrying out by removing this quality of the 
byproduction dissolution, and setting up this silicon magnesium complex so that the Reynolds number may go 
into the range of 50-5000 using separation and the filtration approach [ in washing and condensing ] by the 
cross-flow method. 
[Formula 1] 

[(Si02)6-(Mg02/3)a-(OH) 2 /3a+b-c • Fc] b ~-Mb/y 

(Setting the value of a, b, c, and y in a formula to 0< a<10, 0< b<=l, and 0 <=c<2/3 a+b, and K=y<=2, M is at 
least one cation chosen from the group which consists of alkali-metal ion, alkaline-earth-metal ion, ammonium 
ion, and an amine) . 

[Claim 2] The manufacture approach of the synthetic bloating tendency silicate according to claim 1 
characterized by controlling so that 95% or more of the mean particle diameter of this silicon magnesium 
complex is set to 200nm or less, and using the filtration membrane whose average pore size is 0.1-5 
micrometers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacture approach of the synthetic bloating tendency silicate of high 
quality, in more detail, since this invention has a thixotropy-property, it is set to manufacture of a synthetic 
bloating tendency silicate very useful as additives, such as cosmetics, drugs, and a coating. It washes and 
condenses, a silicic acid, the homogeneity mixed liquor of magnesium salt, and an ant cull solution to silicon 
magnesium complex (floe of a colloidal particle) — making — the quality of the byproduction dissolution — 
removing — this silicon magnesium complex - efficient — separation - It is related with the approach of 
manufacturing the synthetic bloating tendency silicate of high quality. 
[0002] 

[Description of the Prior Art] In compounding the synthetic bloating tendency silicate which has structure 
similar to 3-octahedron mold smectite expressed with the following general formula (** 2) as a synthetic 
bloating tendency silicate and its manufacture approach The silicic acid and the homogeneity mixed solution of 
magnesium salt which have the silicon magnesium ratio which satisfies the presentation of this general formula, 
Silicon magnesium complex is made and the quality of the byproduction dissolution is removed from an alkali 
solution. This silicon magnesium complex Separation, after washing and condensing, Hydrothermal reaction is 
performed for the cation and the slurry which added and obtained fluorine ion when requiring of the amount 
with which are satisfied of the presentation of this general formula under conditions (100 degrees C thru/or 350 
degrees C). Subsequently, the synthetic bloating tendency silicate shown by this general formula that dries and 
pulverizes a resultant, and its manufacture approach (JP,61-12848,B, JP,63-6485,B) are proposed. 
[0003] 
[Formula 2] 

[(Si02)8-(Mg02/3)a.(OH) 2 /3a+b-c • Fc] b ~-Mb/y 

[0004] (Setting the value of a, b, c, and y in a formula to 0< a<10, 0< b<=l, and 0 <=c<2/3 a+b, and K=y<=2, 
M is at least one cation chosen from the group which consists of alkali-metal ion, alkaline-earth-metal ion, 
ammonium ion, and an amine) . 

[0005] In order to manufacture a synthetic bloating tendency silicate by these approaches, it is very important 
from the top of the grace of the synthetic bloating tendency silicate of a product, and cost reduction separation 
and for it to be necessary to wash and condense and to remove the quality of the byproduction dissolution 
efficiently and nearly completely by filtering the silicon magnesium complex (floe of a colloidal particle) 
generated from the homogeneity mixed liquor and alkali solution of a silicic acid and magnesium salt from the 
quality of the byproduction dissolution. Moreover, it is required at the time of filtration to condense and to raise 
the concentration of silicon magnesium complex because of the miniaturization of the equipment in a back 
process, and cheap-izing of desiccation cost. It was condensing, and when pressurization or reduced pressure 
tended to separate silicon magnesium complex and a byproduction electrolyte using the ultrafiltration 
membrane currently generally used to filtration of a colloidal particle, after filtration, the colloidal particle of 
this silicon magnesium complex started blinding immediately, and filtration and washing become impossible as 
a matter of fact, and it needed to exchange the filtration membrane frequently. 

[0006] If for the reason the path of the hole of a filtration membrane tends to be enlarged and it is going to 



prevent blinding, even silicon magne^m complex will be filtered and the probleojaf separation of a 
byproduction electrolyte becoming i^^ssible will arise. Then, in practice, altho«Bome loss will be 
disregarded, the filtration membrane anhe aperture which can carry out uptake oHne greater part of that 
aggregate will be used and filtration and washing will be performed since the colloidal particle is condensing 
silicon magnesium complex, blinding is started immediately even in this case, and the problem that filtration 
and a backwashing rate fall sharply arises. For this reason, an appearance of separation and the method of 
washing and condensing and manufacturing the synthetic bloating tendency silicate of high quality was desired 
economically and efficiently by filtering silicon magnesium complex from the quality of the byproduction 
dissolution. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering separation and the method 
of washing and condensing and manufacturing the synthetic bloating tendency silicate of high quality 
economically and efficiently by solving the above-mentioned problem, and filtering the silicon magnesium 
complex generated from the homogeneity mixed liquor and alkali solution of a magnesium-silicate salt from the 
quality of the byproduction dissolution, without starting blinding. 
[0008] 

[Means for Solving the Problem] As a result of this invention person's etc. inquiring wholeheartedly in view of 
the above-mentioned problem, are in charge of manufacturing a synthetic bloating tendency silicate by the 
above-mentioned approach. The silicon magnesium complex generated from the homogeneity mixed liquor and 
alkali solution of a silicic acid and magnesium salt Separation from the quality of the byproduction dissolution, 
when washing and condensing, By filtering under specific conditions using the filtration approach by the cross- 
flow method, it came to accomplish a header and this invention for the ability of separation, washing, and 
concentration to be performed efficient nearly completely. 

[0009] In invention of claim 1 of this invention compounding the synthetic bloating tendency silicate which has 
structure similar to 3 -octahedron mold smectite expressed with the following general formula (** 3) The silicic 
acid and the homogeneity mixed solution of magnesium salt which have the silicon magnesium ratio which 
satisfies the presentation of this general formula, Silicon magnesium complex is made and the quality of the 
byproduction dissolution is removed from an alkali solution. This silicon magnesium complex Separation, after 
washing and condensing, Hydrothermal reaction is performed for the cation and the slurry which added and 
obtained fluorine ion when requiring of the amount with which are satisfied of the presentation of this general 
formula under conditions (100 degrees C thru/or 350 degrees C). Subsequently, a resultant is set to the 
manufacture approach of the synthetic bloating tendency silicate shown by this general formula dried and 
ground. It is the manufacture approach of the synthetic bloating tendency silicate characterized by carrying out 
by removing this quality of the byproduction dissolution, and setting up this silicon magnesium complex so that 
the Reynolds number may go into the range of 50-5000 using separation and the filtration approach [ in 
washing and condensing ] by the cross-flow method. 
[0010] 
[Formula 3] 

[(Si02)6-(Mg02/3)a.(OH) 2 /3^b-c • Fc] b ~-Mb/y 

[001 1] (Setting the value of a, b, c, and y in a formula to 0< a<10, 0< b<=l, and 0 <=c<2/3 a+b, and K=y<=2, 
M is at least one cation chosen from the group which consists of alkali-metal ion, alkaline-earth-metal ion, 
ammonium ion, and an amine) . 

[0012] Invention of claim 2 of this invention is the manufacture approach of the synthetic bloating tendency 
silicate according to claim 1 characterized by controlling so that 95% or more of the mean particle diameter of 
this silicon magnesium complex is set to 200nm or less, and using the filtration membrane whose average pore 
size is 0.1-5 micrometers. 

[0013] Next, the filtration approach by the cross-flow method used by this invention is explained in detail. The 
filtration approach by the above-mentioned cross-flow method is an approach of filtering by making the flow of 
the undiluted solution 2 for filtration carrying out in the direction which crosses filtrate 4 with an undiluted 
solution 2 with a sink through a filtration membrane 1 in parallel with the front face of a filtration membrane 1, 



as the millipore filter showed the undil^gd solution for filtration to drawin g 1 and^mmng2_ to the approach of 
generally being performed which car^But direct filtration. Drawing 1 is a cross-^^on explanatory view in 
case an undiluted solution 2 carries oufflie flow of the interior of the tubing-like filtration membrane 1 and 
filtrate 4 carries out a flow to the exterior, and drawin g 2 is a cross-section explanatory view in case an 
undiluted solution 2 carries out the flow of the exterior of the tubing-like filtration membrane 1 and filtrate 4 
carries out a flow inside. The colloidal particle 3 is contained in the undiluted solution 2. (A) of drawing 3 and 
(B) are the explanatory views showing the cross section of the filtration membrane made from a ceramic which 
is one example of a filtration membrane. 

[0014] Drawin g 4 is the explanatory view showing an example of the system of the filtration approach by the 
cross-flow method. An undiluted solution 2 is supplied to the undiluted solution tub 7 with the undiluted 
solution feed pump 6. Temperature, a pressure, and a flow rate are controlled by circulating-pump 6' via a heat 
exchanger 8, and the liquid is sent, and sequential filtration is carried out by a filtration membrane 1,1% and 1", 
and it circulates through an undiluted solution 2 from Rhine 9 to the undiluted solution tub 7, and this is 
repeated. The liquid is sent from Rhine 9' to filtrate receiver tank 7', and filtrate is sent to degree process by 
pump 6." Rhine 9" is a drain line. When separation of the quality of the byproduction dissolution and 
concentration of silicon magnesium complex progress, while supplying a penetrant remover 10 to the undiluted 
solution tub 7 and separating quality of the byproduction dissolution completely, water is separated and 
concentration of the water slurry of silicon magnesium complex is advanced. If separation, washing, and 
concentration of silicon magnesium complex are completed, concentration liquid 5 will be discharged out of a 
system. Moreover, a filtration membrane 1,1', and since plugging of 1" is canceled, filtrate can be poured to the 
above and reverse and a back wash can also be given. 

[0015] In case filtration and separation of silicon magnesium complex and the quality of the byproduction 
dissolution are performed by the filtration approach by the cross-flow method in this invention, it is important 
50-5000, and that set up so that it may be desirably set to 1000-5000, and the Reynolds number performs 
filtration and separation. It prevented that the cake layer of silicon magnesium complex generated on a filtration 
membrane, the fall of filtration velocity was prevented, and while it repeated filtration / washing test that it is 
indispensable conditions to set the Reynolds number as a specific value to perform washing and concentration 
efficiently, it became clear. The Reynolds number cannot prevent that the cake layer of silicon magnesium 
complex generates on a filtration membrane less than by 50, but when the Reynolds number exceeds 5000, a 
setup of a filtration system becomes cost quantity difficultly. Moreover, if the concentration of silicon 
magnesium complex is lowered to the degree of pole, the Reynolds number can also be made or more into 
5000, but although separation is good, from the point of concentration, it is uneconomical and is not desirable. 
[0016] Although the reason with the effective filtration approach by the cross- flow method is considered as 
follows, naturally it is not what is limited to these ideas. The silicon magnesium complex (colloidal particle) 
generated from the homogeneity mixed liquor and cull potash solution of a silicic acid and magnesium salt is 
condensed, and in order to perform efficiently separation and washing of the quality of the byproduction 
dissolution which has entered the interior of an aggregate, it needs to break this aggregate smaller. On the other 
hand, in order to prevent the fall of filtration velocity, it is necessary to prevent that the silicon magnesium 
complex destroyed small accumulates on a filter, and to prevent that prevent that an adhesive aggregate 
generates on a filter and a filter carries out blinding. In order to solve such an opposite problem, by the filtration 
approach by the cross-flow method, the Reynolds number is preferably set as 1000 or more turbulent flow 
regions 50 or more, and it is judged to be a very effective thing to produce an eddy in a filtration interface. 
Although it is inferior in capacity when the Reynolds numbers are 50-1000, it is thought that the too same 
effectiveness is acquired. 

[0017] However, when performing actual filtration and washing, it is desirable to lower to 1000 or less in the 
concentration phase after the Reynolds number carries out in the 1000 or more condition as much as possible 
and washing is completed mostly. 

[0018] Moreover, in this invention, silicon magnesium complex is separated from the quality of the 
byproduction dissolution by the filtration approach by the cross-flow method as mentioned above. After 
washing and condensing, the slurry which added and obtained fluorine ion if needed [ of satisfying the 
presentation of said general formula / the cation and if needed ] for an amount Although the synthetic bloating 
tendency silicate shown by said general formula by performing hydrothermal reaction, and subsequently drying 



and pulverizing a resultant under condkions (100 degrees C thru/or 350 degrees Qwi be obtained In order to 
obtain the synthetic bloating tendenc^Mcate of high quality namely, in order to ^^n a synthetic bloating 
tendency silicate as the transparency ^TOispersion liquid and viscosity which distributed the synthetic bloating 
tendency silicate underwater are high, distribute also in the water solution of inorganic or organic salt and 
hyperviscosity shown It controlled so that 95% or more of the particle diameter of silicon magnesium complex 
was set to 200nm or less, and it found out that it was more desirable than a silicic acid, said homogeneity mixed 
solution of magnesium salt, and an alkali solution to make silicon magnesium complex. 
[0019] Moreover, in filtration according [ most ] to the cross-flow method of a colloidal particle with a particle 
diameter of 200nm or less, although the optimum value changed with values of the magnitude of a colloidal 
particle, or the state of aggregation and the Reynolds number at the time of filtration in the pore size of a 
filtration membrane, it filtered with economical filtration velocity and it turned out that it is desirable to limit 
the pore size to the range of 0.1-5 micrometers in order to lessen loss of the colloidal particle at the time of 
filtration. 
[0020] 

[Example] Next, although an example explains this invention to a detail further, unless it deviates from the main 
point of this invention, it is not limited to an example. 

(An example 1, examples 1-2 of a comparison) (separation, washing, and concentration of the silicon 
magnesium complex using the filtration approach by the cross-flow method) 

41. of water was put into the 101. beaker, 860g (Si02 28%, Na2 0 9%, mole ratio 3.22) of No. 3 water glass was 
dissolved, and in addition, the silicic-acid solution was obtained at once, stirring 250ml of 12 convention 
solution of hydrochloric acid. Next, it was dropped in 5 minutes, stirring the magnesium silicate salt 
homogeneity solution which added and adjusted the solution which dissolved 550g (98% of purity) of 
magnesium chloride 6 hydrate first class grade chemicals in 11. of water to the silicic-acid solution in 3.81. of 2 
convention sodium-hydroxide solutions. The slurry solution which carries out fixed time amount stirring and 
consists of silicon magnesium complex (90% or more of particle diameter is 500nm or less) and the quality of 
the byproduction dissolution was made, and filtration / washing test was performed using it. The diameter of 
average floe was measured after filtration / washing. In addition, in filtration / washing test, the slurry solution 
of silicon magnesium complex used 1-1 0kg, and the pure water for washing used the amount the 5 times. 
[0021] The system [a cross-flow- filtration machine (a ceramic millipore filter, a tubular type, and filtration area 
400cm2)] of NGK Insulators, Ltd. shown in drawing 4 was used for the filtration system by the cross-flow 
method using the ceramic millipore filter shown in drawing 3 . A result is shown in Table 1 . 
[0022] 
[Table 1] 
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[0023] In the natural filtration proces^f the example 1 of a comparison, it filteredg^th a self-weight using the 
funnel with a diameter of 20cm and^Bfclter cloth made from Dacron. By the pr^Be filtration method of the 
example 2 of a comparison, it filterecffy pressurizing using KS mold pressure filter (filtration area 130cm2) and 
the filter cloth made from Dacron made from Mitsunobu Physicochemistry. In the example 1 by this invention 
method, it carried out by [ as setting the Reynolds number to 1000-5000 as much as possible ] at the time of 
filtration and washing. It turns out that the pressure filtration method of the natural filtration process of the 
example 1 of a comparison and the example 2 of a comparison is set to 5 micrometers and 1/10 in the example 1 
to average condensation particle size being 50 micrometers, and the aggregate is destroyed from Table 1, and 
that filtration velocity is quick 10 or more times compared with other methods. 

[0024] The following value was acquired when the electrical conductivity (mS/cm) of 10% solution of pure 
water of the silicon magnesium complex after washing was measured. 

Example 1 of a comparison Natural filtration process Example 2 of 5.76 comparisons Pressure filtration method 
4.05 examples 1 This invention method Since it is thought that 0.57 electrical conductivity is proportional to the 
nature concentration of the byproduction dissolution contained in silicon magnesium complex mostly, In order 
to break an aggregate small and to perform filtration and washing from the above-mentioned result according to 
the approach of this invention, in spite of removing extremely the quality of the byproduction dissolution built 
in the aggregate of silicon magnesium complex and being that of a backlash potato The content of the quality of 
the byproduction dissolution becomes less, and it can be judged as that to which single figure electrical 
conductivity became low. Thus, according to the approach of this invention, electrical conductivity is low, and 
since in other words silicon magnesium complex with few nature contents of the byproduction dissolution can 
be obtained consequently, it is thought that the bloating tendency silicate of high quality with high purity is 
obtained. 

[0025] (Example 2) (separation, washing, and concentration of the silicon magnesium complex using the 
filtration approach by the cross-flow method) 

Although silicon MAGUNESHIU complex was made by the same approach as an example 1, at that time, 
reaction temperature, reaction time, agitating speed, etc. were adjusted, and it adjusted so that 95% or more of a 
particle might be set to 200nm or less. Separation / washing test from the quality of the byproduction 
dissolution of the obtained silicon MAGUNESHIU complex was performed on the same conditions as an 
example 1. The diameter of average floe was measured after filtration / washing. A result is shown in Table 2. 
[0026] 
[Table 2] 
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[0027] (Examples 3-4, examples 3-4 of a comparison) (manufacture and its physical-properties value of a 
bloating tendency silicate) 

20ml of water solutions which dissolved 3g of sodium hydroxides for 1080g of silicon magnesium complex 
obtained in examples 1 and 2 and the examples 1 and 2 of a comparison filtration and after fully rinsing is 
added, and it considers as the shape of a slurry, and it moved to the autoclave and hydro thermal reaction was 
carried out at 41kg/cm2 and 250 degrees C for 3 hours. After taking out the reactant after cooling and drying at 
80 degrees C, the grinding machine ground and the sample of the bloating tendency silicate for physical- 
properties measurement was obtained. The viscosity (cp) of (%) and the permeability by light with a 
wavelength of 500nm, and 2% solution of this pure water, (the measured value of a Brookfield viscometer and 
60 revolutions per minute), cation exchange capacity (mg equivalent / lOOg), and pH of 1% solution of this pure 
water were measured using 1% solution of pure water of a bloating tendency silicate. A result is collectively 
shown in Table 3. 



[0028] 
[Table 3] 
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[0029] The bloating tendency silicate (examples 3 and 4) made from the result shown in Table 3 using the 
silicon magnesium complex obtained in the examples 1 and 2 about the permeability and viscosity which are 
the important physical properties of a bloating tendency silicate shows a high value as compared with the 
bloating tendency silicate (examples 3 and 4 of a comparison) made using the silicon magnesium complex 
obtained in the examples 1 and 2 of a comparison. And when 95% or more of particle size of silicon 
MAGUNESHIU complex is controlled to 200nm or less like an example 2, the light transmittance of the 
bloating tendency silicate (example 4) made using it becomes 95% or more which is one target of high quality, 
and it turns out that viscosity also increases twice [ about ]. 

[0030] (Examples 5-6, examples 5-6 of a comparison) (physical-properties value of a bloating tendency silicate) 

2% water solution of the bloating tendency silicate sample for physical-properties measurement obtained in 
examples 3 and 4 and the examples 3 and 4 of a comparison -- adjusting — there — inorganic or organic salt — 
0.5 or 2% considerable-amount addition — carrying out — a stirrer — large - it mixed and the solution for 
measurement of viscosity was adjusted. When the homogeneous high viscosity liquid which is not divided into 
a bilayer was obtained, viscosity (cp) and (the measured value of a Brookfield viscometer and 60 revolutions 
per minute) were measured. A result is collectively shown in Table 4. Bilayer separation is not carried out, but 
in the case of the bloating tendency silicate obtained in the examples 3 and 4 (an example 5 and example 6), 
homogeneous high viscosity liquid is produced, and as for the bloating tendency silicate made using it, Table 4 
shows what dispersibility becomes very good (example 6), when 95% or more of particle size of silicon 
magnesium complex is moreover controlled to 200nm or less like an example 2. In the case of the bloating 
tendency silicate obtained in the examples 3 and 4 of a comparison, it separated into the bilayer, and 
homogeneous high viscosity liquid was not obtained (the example 5 of a comparison, and example 6 of a 
comparison). 

[0031] Thus, the physical properties which distribute in the water solution of inorganic or organic salt, do not 
carry out bilayer separation but produce homogeneous high viscosity liquid are very important physical 
properties when applying a bloating tendency silicate to cosmetics, drugs, a coating, etc. as an additive which 
gives a thixotropy-property. In addition, although the property which it distributes also in the water solution of 
inorganic [ above ] or organic salt, and shows high viscosity had some which are partly accepted also in a 
commercial synthetic bloating tendency silicate, otherwise, what has large dispersibility was not seen like the 
bloating tendency silicate manufactured by the approach of this invention. 
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[0033] 

[Effect of the Invention] In manufacturing a synthetic bloating tendency silicate, this invention the silicon 
magnesium complex generated from the homogeneity mixed liquor and alkali solution of a silicic acid and 
magnesium salt Separation from the quality of the byproduction dissolution, when washing and condensing, If it 
carries out by setting up so that the Reynolds number may go into the range of 50-5000 by the filtration 
approach by the cross-flow method It can filter without starting the blinding of a filtration membrane, 
separation, washing, and concentration of silicon magnesium complex can be performed economically and 
efficiently, and the synthetic bloating tendency silicate of high quality can be manufactured. Furthermore, if 
95% or more of the particle diameter of silicon magnesium complex is controlled to be set to 200nm or less, the 
pore size of a filtration membrane is limited to 0.1-5 micrometers and separation, washing, and concentration of 



silicon magnesium complex are perfumed, separation, washing, and concentrati^tf silicon magnesium 
complex can be performed much m^B^conomically and efficiently, and the syn^p: bloating tendency silicate 
of high quality can be manufactured more. By the approach of this invention, the synthetic bloating tendency 
silicate of high quality very useful as an additive which gives a thixotropy-property can be cheaply 
manufactured to cosmetics, drugs, a coating, etc., and the utility value on industry is large. 
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(2) 
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m*m i ] T8B-*5S (ft i ) ns 3 - as 



♦ S3 5 0 , CO*#Tt?*!SiS^Sff^. *W-C»6&« 

m&m • ®B**KHwer*sn*'&BBBttdr'r 

-f /;UXft*<5 0~5 0 0 O0«HKA*±5KR£b 
ft. 

[fti] 



[(Si02)6-(Mg02/3)a.(OH) 2 /3a+b-c • Fc] b "-Mb/y 



(5£«f>Oa, b. c*ii;yG)tt(iO<a<l 0. 0< 
b£l. 0^c<2/3a + b*J;«l^y^2tU 
Mtt7;kfr'J&JB-f:*X 7**y±BfcB-f*>. 7 

2 ] tf 2"J 3 > • T^*~><j?A8-&#©¥iS 
&^S©9 5%EU:#2 0 0nmKTlC*Si5IC3> 

[0 0 0 1] 

[*»±©«ja*Mn *569ittiSBf!©£i£BiHtt$-'f 
yhntr-tttt*««r*&a6fls««, ebb. 

JBKfc^T. ^B£T£f*S^Affi©19ffil-&i£i:7 



*SiH8LT, KaR©£JdEBBtt*-f«£*»jfi-r*>8r8; 
[0 0 0 2] 

[ft*©8flf] £*a£iS1*^-fK:!I£<ktf^©Sjg£& 
tbt, TE-JSS (ft 2) TaSn-5 3-A®ft:l!X 

*£Bf«KBfcD, BHR*OlM8*llfi - r«J'U3 
> • V^*^AJfc£^3^T«£V^*S/<5Aifi© 
£Big£B«i:, 7;P* UffiiJ: 0 ->'J 3 > • v^*-> 

^-f^-^&^lDL-TfffcX^'J-S:! 0 0"C7!rM3 5 0 

• BBi-sBHftSTjRatta^jauiwrttfr'f 

WE-0«B*iS (ft&B36 1- 1 2 8 4 8#£?8. 
BS6 3 - 6 4 8 5^&ffi) MI£3nTV>«. 
[0 0 0 3] 
[ft 2] 



[(Si02)8-(Mg02/3)a.(OH) 2 /: 



3a+b-c 



Fc] b "-Mb/y 



[0 0 0 4] (3C«t>©a, b, c*3<fctfy©«Itt0<a 
<10, 0<b^l. 0^c<2/3 a + b*«tt;i^ 

JS-f:*X 7>*-^A-f*>*±t;75>!0^^S» 
^e>S^*&<£fclfi©l®-Y:*>-e*£) . 
[0 0 0 5] £fte,©#&T£)£I«ft*-1'6£!fi£:Wi 

£(cj;d#b a** 

<. li«££fcffl£B#B£B£-r* ££*»»■&©£« 
BHttfr-f K&©&frfc<fctfnx H5«©5 

^->^AS^©SSSi65»SC:i:e, &IgT©8B 
©/MJftRtf&JBIllT, h©&Bft©fc*»;:&g-e<&-5. 



50 



«BftBBK«ttffl LTBIEifcttittEK J: 0 i>'J n > 
B»£. BSKBBiDftfciiU 

[0 0 0 6] HiiK©?L©g**#< L-T, i 

B*0£l*ifcb«fc5£-rs£, ^'jn^'T^^A 

tt<tt«2:»3MW£i;«. *m?. *BJ4->«ja> 

©T*S©T, BTOnxfcBBbT. *©B**©* 
«*W»*T**J;3JMlft©BBB**BUT. BB 

0S*^L-, BiB • BBB«««*BlcttTr6tt»5B 
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(3) 
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[0 0 0 7] 

mWi>WVtV£ot?Z>®M\ *?S<8©SMtJ±B© 

HSbT, i§Sr&S©£j»ai£^&ffl£fijt-f-5#&£ 
[0 0 0 8] 



♦ Soft. 

[0 0 0 9] *5!W©^*«l<D^BJtt, Ti2-j85£ 
(flS3) ■V&2tlZ3-Am#MX*i?t"( hCMRIx 

itifcX7U-sio ox:nm3 5 ot;©#HrFT* 

-^SHC.tS®iii^Sfflt\ W/^X&#5 0~5 
0 0 0©«HCA*J:3fctt£UTff3 
3£j&t®tt^l^©»i#8nr»*. 
[0 0 10] 

Mk3] 



[(Si02)8-(Mg02/3)a.(OH) 2 /3a*b-c • Fc] b "-Mb/y 



[0 0 11] (SWWa, b, c*ir/yOfflttO<a 
<10, 0<b£l, 0£c<2/3 a+bfcitfl^ 

[0 0 12] #8BJl©ij?#E2©Sg0Itt. K->'J3>. 

T^*->?Aig£#©¥i9!e7-g©9 5XW±*t2 o o 

nm^TlCft^J^Kri^hO-^b, ¥*5SB?L&a* 30 
0. l~5Mm©8«l&£^5£££fc&£-rSlt;& 

[0013] ^i:*19ITfflH5^nx7n-ia;i:i 
sfcM#8;£#b<a9rf.5. ±ffi^D^7D-^S;tc 

a-rs-sswicff^nrv^^tec^b. 0 1 2 k 

* bfc ± 5 ic, ttltMli 2 £ifc©BB 1 ©«Mlc¥fr 
tCflS bfcfl* *>®.mL 4 £1S& 2 1 5 n XT STjIaJlCffiji 
8gl£iibT7D-$*TjSjS&ff'5*&T$.-5. 131 
ttflftt©aiifl«l©l*3»*SJ«2*t7D-U ffiiHSt4 40 
aWI^7n-TS®-&©i£ffliBWBT*f5. 02^ 
tt©«jS8l©ftgB£!iC$ff2at:7n-U HMNtfft 
S^7D-T5«^©»fffiiSMI§JT**. ®®.2*?\Z\* 

3n'fHtf3^snT^5. E3© (a) 

(B) te83@M©im?&*^7Sv*«^lg©8rffi 

[0 0 14] H4tt^nX7D-*SCfci*tt3fc&jS© 
->XxA©-WS*1-Si!30'Ca&-5. US 2 SUSS? ^ 
-K#>76lC,fcDII««7IC«»&-r*. ISJ£2«;fflS3 



aswflibTM^sn. wuti. i' . i" tcfcom 
*jaja$ti7^>9^e)iiffiit7tc«ssn» ^ltc: 

7* \zmmznT#>76 n iciD^igtciHs-ft*. 
€, i o sucse© 7 \zmvxm£.®mnaft& 

^Affi^#:©*X7 I J-©iSfilSji«)-5„ y'Jn>-V 

figjass^^ffl-rs. s*:, khri. i' , i" 

©iS*OS<5?^-r*fci6, ffl&^SEtjgfcSEbTigifc 

[0 0 15] ^WfC^^T^DXy'n-^iCtCiSffi 
ifcErttlCJ: 0 v'J 3 > • vn^^Aa&frtltS* 
S©ffia-^fiSff5IR, Wy;UXBb8«5 0-5 0 0 
0. S*b<ttl 0 0 0~5 0 0 Ofefc-SiSfcHSEb 

*v"^AS^©y-+^ffljfflP±(c4^-r^©&B5 
Ihb. WKMEOfiTSKrJkU I^aWWfcftfrfttf 

j§«ssff3©c, b-f/;uxssif)£©«iicis!3rr^i 
jg-r a ^ >cw ft. w 5 0 
(c^BS;-r-5©sES±T^r» w /^x»^5 000$ 

iS^^«^liaiiS->X5 1 A©R«*tSb< hUtlzts. 

tTtfntfw/ji'X»*5 0 0 oeuiic-rsntfcT? 
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£b<&V>. 

[0 0 16] ?axya-tt\z&z>timjimit)*tmfz 
mmrAo&?iz%z.*>nz&> cnzefttuzwifez 

*D. ^4&©rt«fcADi^W*BI£i6«Ml©»lB 

*-±eJMrr«©*Kui:u *LT7-i)i*-±.\z*ii 

a*tfe-cw>f /;WX»S:5 OBLk, *?Sb<ttl0 00 

R±©a**fctt*u WMt»HTr»*4i;***c 

fcjW»T#^**fc©fc*«Sn*. MV^X* 
#5 0~1 0 0 0 ©#&tt|*AttK:H:**l!«. *ttOH 

[0 0 17] bfrb. ^IS©i«-®-ft#£fT-5Jl^«. 

ffl*6e»V'f;*xwi o o 0K±©wrefrv», 

ttflWK8^7L&*£©W6R»T?l 0 0 OKTfcT 
tf*©*«*U>. 
[0 0 18] *fc*»WK*t»THU ±B©±-3fc^n 

ft. »B-«a©iij«si»ji-r-B«©»-f*>*J:tfi& 

0 0*C75S3 5 0*C©*#TT*l»SJ£SfTVi. #V>T 50 

*©£dyMtt*'fWI*1**&»l;:tt. fiP5. £i£§5 
jHtt^'fSI«&*«lC^«bfc^«^©2Bj«i:«i14*t 
*<, *«*&tt««*©*J«Kfc«)iMRUTK«S*« 

> • T^*^7A#&#©&7&©9 5%&U*<2 0 0 

^v"i7i*«©strl2^ss^«t, r;wj»»iD"> 



^^5-2 7 9 0 1 2 

•j n > • v!f*i/vi»mwkG* torn*, bwct 

[0 0 19] Sfc, J&£**2 0 0 nm£lT©Sfl©3 
51K©«ffl?Lg«. 3 n^Htt^*SS 

«ai*©u-fy*xik©«K±D«ji«»4»a<5«». e 
**?©«****<■*-*&»£», *©»l&£o. 1 

~5 /tm©IBHfciaje-r«!lt!fl«»*b^2:t«CHt> 

&. 

[0 0 20] 

■*•**». *»W©£»«raLftt»**D3ttMIC|»fc 
Sn«fc©T?»iftK 

(SdMl. fttfc«l~2) (^d^7D-*SI:J:5 
»JI*tt*fflv»fc^U3> • -7?*3/*Att&tt©jHB 
■«c#-«»8) 

1 0 U y h;V©t-*-fc*4 U y HUfcAtl, 3 
«7X (SIOj 2 8%, Nai 0 9%. *;Wfc3. 

2 2) 8 6 0 g£Jg#U 12S£jlS£iSE2 5 0inl 

i ij v h)v\zmt-?>/*i'<7Ax#.ftto-mnm m& 

9 8%) 5 5 0 g£8*Lfc8»**-f WMIC1DX.T 

wsufc^«-T^>7A*i§R*a*2as6*tt 

fltf- h U . 8 U y MH> CS#MttP& 5# 

MTMT L fc. -»MH»M/T * U 3 > • V if* W 
L>m.£fo (St7g©9 0 XK±*»5 0 0 nmHT) ill 

g£ffl£bfc. ft*. ttt-ftH^Xhfcfc&D. v'J 
a>. Y^^A«-&*©X7'J-^JS(il~l 0 k 

[0 0 2 1] ?UX7a-tt\z&Z>mMi'7> ; rM±. 
0 3 tC^b&-k75<>^Sg7^;^-&ffl^. K4tC^ 
bfcB*^-Y-> (*) 0->Xfi nx7n-»M 

BiS4 0 0cm ! ) ] ««fflbfc. «»S*lC*-r. 
[0 0 2 2] 
[«1] 
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yew- mam vm-ft&mm j 

(1/m* hr) 


(/im) 




Stft ffl£<D&& 2 

(fhU>l 3 10) 
GFLg2/im) 


5 0 


VcMM2 


aw ins 9 

(?hn>13 10) (2 kg/cm 1 ) 
QFLS2/zm) 


5 0 




:7< ?DX7D- 10 0 


5 



[o o 2 3] itm\ i ©issaiiares. HS2 o cm 

©KSHHnmaifig (itifiESU 3 0 cm* ) trhn it? 
0 0 0~50 0 Ot*S<k3CLTfTofc. «1 

«ko. &&mio&tmmk, \mm2<r>mmmmt 

t>¥^«3M&&*<5 0 /imTfc*©{;:*tU §Hi60JlT 
tt5 wmtl/1 Ofc&O, 3 ttTH*:: 

,»:. S&aiSiiS^ffiSCit^. 1 OfgfiLkjiUJIiitf 
ft*. 

[0 0 2 4] afc#&©->U3> • V^*->>}Alg£#:© 
*G*1 0 %£*£©£»£*£ (mS/cm) fcillfcbfc 50 

&©«*<# &n&. 

£8031 S«at3S^ 5. 7 6 

mm 2 tas.mmm 4. 05 
men *mm 0. 57 

m&mmm mm \z a ^tt^r * *> © <t# a s. ns t 



m^Mfifz V» ©7? 6 1*, ffl£i§»S© 

ss. t©«k3c. *58w©^fet«fcn«. mae«s 

JK. M«©ifi5^il5iSaR©KiBtty'rKJi[*»ft6n*%>© 
[0 0 2 5] (JHMI2) (f nx^D-^tcisa 

i&StLT, ^©9 5%£t±*t2 0 0 nmKTCftSJ: 

*frT?sofc. sis-ism ¥2>m$mi-mzm%.b 
fc. fe*s^2t*-r. 

[0 0 2 6] 
[fg2] 



H3SW2 



(1/m* hr) Um) 



7^*- (-a©jniE«a) 



8 5 



[0 0 2 7] (»6&{S|3~4. tbtt«3~4) (fiSjffltt 

gttfll. 2*5«fctfiti|80!)l. 2T#^n7c->'j3>. 
Y^*v£A«£#l 0 8 0 g^il, R(^^tC*Sc 
LfcS, h 'J 9 A 3 g &8ffl/£:**iK2 0m 



£|£%£<L9*:U 8 01C-e«jiUfc«. SJB 
«CT»*U «SSl3£ffl©KiPS14^-<KlS©*>^l' 

B$lii^'fffi*S©l|iE*l%^a[&fflV^5 0 
0nm©3fet±SSa$ (%) , f^ftfixtc 2 %*§&©*&£ 



lfcjDATX 7 U -IKchU ^-h^U-^IC^U 4 50 (c p) (BSHfeKfK 6 0 0ig/#©«!lJ£fi) , R<f 
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9 



10 
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(mgSS/1 0 0 g) SJctfHJffijJcl* * [0 0 2 8] 





«*1X8« 
i&B5 0 0 nm 


(CP) 


mgifi/1 OOg 


PH 

tt*l% 
SIS 


tt8W3 


56. 9 


1.6 XI 0' 


9 7 


10. 3 


Jt*W4 


67. 1 


2.2 X 1 0 a 


9 8 


10.4 


3SK0B3 


94. 9 


9.0 XI 0 1 


1 0 1 


10. 5 


536W4 


97. 2 


17.5X1 0 s 


1 0 1 


10. 5 



[0 0 2 9] &3\ZnkL1Z%M:£K>* MI&r'fKttO # 
Sn&Kffltt^-fKS QK«M3. 4) «, JtttMl. 

&n&B5Htt*'i , K« auras. 4) icifc«bTii5^ 
*ft*f. l/*"bSdH(2«!>J:5fc5'U3>'Tjr*5' 
<}«-&#© 9 5%K±©fiSS;2 0 0nm£lTC3>h 

5X«±fcttD. *6S"b#D2ffiffcB*5rt*«PJS. 30 
C0 0 3 0] [SIJfifl5~6. Jttfc«5~6) TOStt 
$-'l , KJfi©<IMtffi) 

£JS0J3, 4&J:tttUft0!3. 4Tf#6nfc«tt««ffi 
©KS1t'5r'fKJfi1}->7 p ;l'©2%*^S:PISt, -tH 

(cp) (Bfittott. 6 o ae/aom*.*) sao^ 



*i\ $SftiSttttffi££T*©tt£i&0!i3, 4^#e. 

T<&9. U*»&lliBW2©J;5K:->U3>«V^>"? 
A«£#© 9 5 XRJb©t!lg£ 2 0 0 nmfitTCn > h 

<*DM6> Ei*cH*. JUft 

Ms. 4T*&nfcWtt^«*©»fctt» -itr» 

[0 0 3 1] C®£5£MXtt*m«®3M»ttk:# 
1LT. -H^St-ei*, *J»fcK*!i14i&££1*£«3tt 

©SaTSgfc&fiTi&S. ft*. ±B©,fc'5fcaS«£ 
fcBW*ifi©*JS«trfeiHRUTB«itt&75l-ttSI±, 

*©J:5t:»»tt©**v» , b«!>ttlfifcJl6tift*»o&. 

[0 0 3 2] 
»4] 
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7D-^StJ:5iijS^}STKy;kXStdi5 0~5 0 
0 0©«5ffllCAS«fc'5(CK5ttTff5i:. »iSSg©gS§ 

~>«J a > • Ti^>*A«S#©#flf • ift#Rtfig«i£ 

#5. BK, ->Un>- V^*->*A«£fc©eTgffl 
9 5%&±§2 0 OnmJBTFKftS.fcSKn^ha-^ 

3> • 74f*$/92vlI6ft:©£HI • ft#X£*fflSS£fr5 



40 



50 



C<fc0, ftttfi. EUS.. Sflfc-i:^, ^^VhofcT- 

[02] ffi©^D^7n-^icaia©ijiHj0-c»2.. 

[03] (A) , (B) tt-fe7 5y^KSjSK©»rffi 
i!iW0T*«). 

[04] ^n^n-^aaiS^teW^XxA©-^ 

5£^-riftHj0T»«.. 
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[SI] 



[02] 



[03] 



5 



o o 



1 



5 



* * ) 

0 - » 



(A) 



(B) 





[04] 



FIC 




[SUB] ¥fi£5¥4Bl4B HAiEft*] 
[#WtiEl] [*««] HiSHS 
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^*LTK>"Jn> • V y ^ 9 Affi^ft & & ^Hjy 

-ft 1 0 0"C7!>S3 5 0 < C©&#T-e*&SlfcftfTl'». 
*V»T?filS4JS6*ft«« • Wt56«fi^'f Hit 
©§Si§£J£ltfe^T> KBI^«*«*l»*bTK->U3 

/JVX»*t5 0~5 0 0 0O«HCAS<l:5IC^UT 

i) ^anccfc«wifc'rsiwwiiaig)^i» 

Hfcl] [ (S 1 Oi ) a • (MgOi / 3 ) . ; (O 
H) i/i,*b-, ■F,]" - 'Mb/," (i£ 
fOa. b, c*5«fctXy©filtt0<a<l 0, 0<b^ 
1. 0^c<2/3a + b^l^y^2tU Mtt 

-yj*i*>&£zf7*>fr<bt3.2>mfr*>mfutd4>tz< 

[ft 2] [Sis (Mgt-i-rL.iN.rlO 
i o { (OH) 4 - z Fz } ] ' x * Y ! - • CX + 
Y) M+ 

(j£4>©X, Y, X©fit«0^X<2> 0SY^2. 0 
<X + Y<2, 0^Z<4tU M + tt7^*'J**-f 

*>Ti&5. ) 

[»#JB43 K->U 3> ■ v^y^/Ag^M^ 
BRS/'J 3> • T^>frA • 7;U5-frA%£ft: ©¥ 
^ST^©9 5%£i±*i2 0 0 nmJKTJcas«fc51C3 
>hD-;H,. ¥^$?Lg#0. 1 ~5 ti m©iti!lg|£ 

-<»«©«££& 
[000 1] 

^©Sifi^iilcH-rs^WTafeD. M»cPL<tt3^ 



^^5 - 2 7 9 0 1 2 

Mi^\z7)v*-vi*m*m&Liti$mm-&mi t7V 

Hfe?©%ftff. KT. rm-f Fffi£ft£»rf) £fE 
[0 0 0 2] 

[&*©t£ffi] £ld^ft^KiM3.fctf •€-©»£#» 
tlT, TBHtta (fe3) feSjltt (ft 4) HE -e& 
Sns 3 -AffittSXjt hfc«HUfc*H6**T 

p 3n*fF»&ttft fPP. waaMWftWticlTttaa 
±H»&fr*^» • ftMKWBLfct*. R-)ga©ia 
&ft$g1^g©li^:t> j3.fclX/XteU^frA--f:t> 
43«k Utfi-rntf 7 y *-f ft WR UT^fcX 7 'J -ft 

1 0 0-C75M3 5 0C©£#TT;MI&EJfcftfTK 

T?K**jsftfttt» ■ ®w?zm-mj£,-c7R2tiz&i$. 
mmm*'imm**xf*omatim (#^ns6 1-12 

8 4 8#&ffl, tt&W6 3-648 6**M 1. tt£BB6 
3-6 4 8 6^238 ) jWf*v*ttTV»*. 
[0 0 0 3] 

[fc3] [ (S i O; ) 8 • (MgOi / 3 ) . • (O 

H) 2 / 3 « + b - c • Fc ] " ~ • Mb / y y + 

[0 0 0 4] (jS*©a, b. c*5.t^y©<i«0<a 
<10, 0<bSl. 0^c<2/3a + bfeiyU 
y^2tU Mtt7Jl^U&Jg-f:*>, 7Jk*7'J±S& 

m<*>, 7> : E-'y2>'(*>&£xt7s.>frz>tizm 

[0 0 0 5] 

Cfe4] [SJ_g (Mgt-i-vLiiN,Y)Q 

2 o { (OH) < - z Fz } ] ( » + * > - . (X + 
Y) M+ 

[0 0 0 6] (jfrftPX, Y, X©fiSte0£X<2, 0 
^Y^2, 0<X + Y<2. 0^Z<4tU M + \Z7 
J^U^H-f^X 7>^-^K^^y^U7S.yU 
li<Dim®-1 *>T&2>. ) 

[0 0 0 7] cn^ro^T^jE^iPStt^ffiffiftiSii 
Tstcfci, *r-i&t-?!f*>«y&m<Di§mM&mt7)v 

©M«fr) ftH^«««*» e. a ia-rs c: t fci o • 

5fe«»Hft»*-ra c tifimtixVGimm&'ri mmo 

©fca&ic&jreife*. rcpjn-f FM(D3D>f Htt 
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(10) ^■P5- 2 7 9 0 1 2 



[0 0 0 8] ■?•©&, »:ll!i©?L©g&;*:€K LX. s 
3ntL£lo. gJ£1|#®©#J§a<T#£<ftSi:^3 

«LT, *©&*&©*&##»*?£*<]: 5 fc?L&© 
[0009] 

mmw&L&sttz&m] *ps9!©b&)«±sb© 

^gv^*^A:!fi©*miI£&i:7 

[00 10] 

[0011] *5g9i©iljR3! 1 ©38?U«, 3 - AEft^ 

7*7:$"r h \zmw\sit®fett-t %&mw®&>r<i m 

iim-rn«7y 3H *>£8S;6P LT*»fc7 7 U -£ 1 
0 0*075^3 5 0t©£#TT*S&KJ££frK 

#z#m-m®'Bizfmm-?z\zmitiQ. ?dx7d-j 
j!;\z£%m&jjm&m\ k /^x»a*5o~5oo 

0 ©fcBtCAS ±5 iCKfcbTfT 5 £ i: S^mtTa^ 



[0 0 12] *^©»*«2©P6We. ^fiSffiMftfr 
*f»aW«tHB-tta (fc3) •QSttSEfctWKfcT 
SHjhSgi 1 E«g>^aMitt»^Kj|[g)M»3iFtt Tfc 
•5. 

[0 0 1 3] *3g?U©il5jSB 3 ©&?<!«. ^flaKBttfr 
•fttttft*ttE-«a (fc4) Tgggn5^j:&#%j:-r 

[0 0 14] *^W©S^4©^tt, gj JD-f F% 
£ft©¥i3KTg©9 5 %&±#2 0 0 nrnfiTFlCftS 
i5IC3>HD-;i/b. TO»l^0. 1-5 /im© 
ffifiR£fflt>* C t ^mt-rsif #B 1 fcE*©££ 
^tt$--ftt*©«ifc#iiT**. 

[0015] &ic#8ireffl^5?nx7n-;fo£i;:.fc 

®?Z-1&mzfTt>ftT^2>l5mzftU 01 £021;: 
jSbfccfc 5 ic. fcffitf&lSiK 2 £ifiilBt 1 ©*6f tcVfr 

fc8&Lfc#e>aifi&4 =£®aE2 nx-r •s^riftj \zmm 
ttg!K©aji«i©rta6sii«2*t7D-t > kmn 

«©ffligmi ©^eSSUSS 2 *t 7 n-U ttiMUiWi 

fip^7D--r5«^©»fffira0'rab5. wLm2+\z\* 

3D-f HeT3«t-&*nTVi«. 03© (A) 
(B) tt»jgR©10dTfc5-fe7 5«y;ySlitiil8©»rffi 

[0 0 16] 04«^D77D-^>C«t5«ia^S© 
^^©-W&jKTIflWET&S. H&2£Hi0t7^ 

*>76' t±D^aS8?£igSUTSf£, E*. 8ft 

«iWf»UT»*sn. atiaKi. r . r ciois 
^jtia^n^-f >9^?»isaE«7icg?i$n, ^urr 
n*tjaoM$ns. jaii^tt^^ >9' *^ifi«§« 

5-f>9" fclFW >7-f >TfeS. Bl±^!§©» 

n?sif 7 \z^Lxm±mms<D^m^±\zfr s t« 

t. **iMIU 3CKK«£tt ©*7 7 'J -©»« S 

fcSffl«j8c5 S^^^Stffl-r^. ttiBfitl, 
1' . 1" ©SSSD&^-r^fc*, iS«$±l2ti£(c 

[0 0 17] *?£W\Z&^Xl?D7>7n-tt\Z&zm 
iS^rStCJ: 0 3Q-Y Hffi^ft: j:g]£S»a©aia • #81 
Sfr'StS. P-f/;WX»AJ5 0~5 0 0 0, S*U<tt 
1000~5000 £5 iC&fcUTffiifi • 

jSM±»C±^-rs©S:telhU ffljaa«©fiTSI»± 
L, S.^*«l:ift^S^i8it6$fT5©^ IHVJk* 
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(11) ^■P5-2 7 9 0 1 2 



fc. M y 5 0 TfcffiT tencK 

SW<5 0 0 0 fcj@A*8£ttifffi->Xf-A©8!iga*|gb 

< nx hiSfcfc*. jaw Pffi£ft ©«g£gffi 
icTtfntfM/ii'XSfcs o o osmrrs 

SK&K 

[0 0 18] ^nx^n-^ct^ilja^i**^*^ 

SE&te*©<fc5ic#*.sns#, c:tie.©#^ic[ss$ 

rt»fcADi^T%»*M3i**jt©#* • 

«j§&£©ffiT£8&±-fai;:«. /ha<®aftfc 

otto*. z.<D&ottnK-?zmmzm&-rzitii)\z, z 
axy a-u&z&zmmijmT m j)\,xm: 5 o a 

±. $?i:L<ttl 0 0 0£(±©afflE«lClSSU *»* 

wan*, w/frxmifih o~i o oo©«£ttffi* 

»fctt***». ^ttDRIflte«»*»#6n**)04:#*. 

[0 0 19] L*U 3Sf£©Sjg • ft»eff5#&tt. 
ft»*Sff^TU«:*iO«BR»T?10 0 OKTKT 

[0 0 2 0] *&*»Mfc*ViTtt. ±i2©<fc5fc?n 

U-*. 1 0 0^75^3 5 0tO*frTr*«S*«f 
K *V>T?K*±J«4fc*iai'»5W*i:i:K±DIW3 

Zifl, ft&S<0&&Wm>r'(m&*®Zitib\Z}t, BP 
5. «dUMtt4"f fttt&*f> lC»«bfc»il«©SW 



«. 3D-f Ftt&ft O&^gpg 5 %«±a<2 0 0 nm 

[0 0 2 1] Sit, 5&J:*t2 0 0 nmBlTOfifiO^ 
D-f HST-©i?nx7D-^a;fci:S«iac*VJT, jS 
•ifil8S©«f?Lgte. nn>f K&^-ro^a^S&ttSlRtf 
ajIBf© ^X*©*fc J: 0 SSfitteSfcStf, 8 

8^©«&£'>&<TS£«>J::tt, ^-©ifflTLgSrO. 1 

fc. 
[0 0 2 2] 

[§Hi£0« * fc J: 0 *89! £ S 6> HR9J 

T3*t. *»W©*S«ftKUa:V»^€fOSIJfi0!Ilc|fi3g 

anafe©Ttt&t». 

(Sttfll. ittSE^|l~2) <*DX7 

1 0 U *j h;P©f-*-t*4 U y h;u&Atu 

(SiOj 2 8%, Na 2 O 9%. *jMt3. 

2 2) 8 60g&8ftU 128£S«««2 5 0ml 

i u v YMzm^9*i'*i*K*mi-^im mm 

9 8%) 5 5 0 g CMMl/fclMft^'f MMRizlpjLT 
raSL«:^r'fS-V^->^Aia^l^S:2«3£*K 
fltf- h U 9A8 tt3. 0 U y h)Wfca#L&*t& 5£ 

S© 9 0 XK±tf»5 0 0 nmttT) &HfiMHN»6flt 

ft*. WI-ttlM^hfcfcfcD. 3D>f FttSft ©X 
9 'J -J§iK« 1 ~ 1 0 k g Srffiffl U i*#ffl©*fi*tt* 
©5f&SSrffifflUfc. 

[0 0 2 3] ?PX7P-#ai£<fcS«j&v'Xf\Ma. 
H3t^b&-fe75y^ie7>r;P^-Sffl^ 04tC^ 

(-b^S^^K^-f JU^-. ^o.~^v-9<-f. mm 
ffltt4 0 0cm 2 ) ] Sffifflb^. i|gft&g 1 
[0 0 2 4] 
Ml] 
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(12) 



5-2 7 9 0 1 2 





7>f A-*- 


( 1 /ra 2 h r ) 


(#m) 






2 


50 


tiMW 1 


(f I>oyi3i0) 


















ias 9 


50 


Jt««l2 


(T^fDV i 3 i 0) 


(2kg/cm 2 ) 
























{raxyu — 100 


5 











[0025] mm i ©i&aKB&T&v 11112 0 cm 

ofc. tt««2©lrajE»fiftTtt, #^Sft¥ (**) ft 
©KSl!J)gffi»jgg (Wimil 3 0 cm 8 ) tfhD 

± SftJMf 1 • KM. l/-f / ^XStfTSS 

fc*»tl 0 0 0~5 0 0 0JC*-5<fc5CL/TfT-ofc. Si 

ttusw 1 ©a«aia& u&M2<onaEmmikt 

h¥n&m>LmW5 0 /*mT&S©IC*tU *jsw 1 T 
14 5 timt 1/1 0IC&0. S*W^stlTVi5i 

[0 0 2 6] «tSt©3DlHiM0M* 1 0 *5&#c 
©m^Le^« (mS/cm) *Mfebfcfc!:5, £©te 

ifcUsWl B*SiSig& 5. 7 6 

mm 2 uas.mmm 4. 05 

%KM1 0. 5 7 



ife&£fr5fc«>> 3Pj Hffi£ft ©%m%)t::i*gj%3ttT 
V»5H^«PHJ4ffi»T»*^n30«&^t>©T*att>56> 

T, -trots*. «lS©i9Vi« l aR©JKHtt^'fBta*t# 

[0 0 2 7] ($ffift2) (^nX7n-^FSti*» 

©IS. EJfcfig. EfttirNI. m#^g^SrHSbT. «L 
T©9 5XK±*»2 0 0 nmKTlcSS±5lC^SU 
fc. S5nt3D< Ha^©M&»0»*»6©»» • 

[0 02 8] 
[32J 
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(13) 



5-279012 





74 A>9- 










( 1 /m a h r ) 


(#m) 






zv k v 9 ?p^7d- 85 


3 


M2 


74*>9- 


(-sojtaflEiiia) 





[0 0 2 9] (§Hig0iJ3~4. it&{S|3~4) <M<4 *14^ffi«©-y->7 p ;^#fc. MHtt^-f KttOllfi* 1 



*5S0J1. 2*5,ktfJtiK0!|l. 2Ti§g>tlfc 3D-f Pjg 

M1080 g£aig, st;^tc*isfctfc^ *Bgfls 

Uf»Al*ft<l [Li (OH) -HiO] 2 0g ^iS 
ffilfc/togg U 0 0ml <&anAT7.7'J-^j:U 
h^V—yicSSL/, 41kg/cm ! , 2 5 0"C-e3«f 
ID. K***4:0«U 8 0 

fe«6*l/fc«, »«*fcT»»U ttttllttfflOttH* 



*8«&fflWfc*5 0 0 nm©ftf;:<i;Siii» (%) , 
TO* 2 (c p) (BittKft, 6 OSS 

/^©SlJ^ffi) , »-f *>£&sSFg (mgSi/10 0 
g) *J:^ra«i*lX»»©pHSfi!l5tU&. 
fcftT3S3fcjR*-. 

[0 0 3 0] 

[*3] 





rasa* (%) 
i 

0 Onm 


Ccp) 


&4*V&8k%W 
mgWl OOff 


PH 


JtK«3 


56. 9 


l.B X 1 0 a 


97 


10. 3 


Jfc«0i4 


67. 1 


2.2 X 1 0 a 


98 


10. 4 




94. 9 


3.0 X 1 0 a 


1 0 1 


10. 5 


H1S0J4 


97. 2 


17.5X 1 0 a 


1 0 1 


10. 5 



[oo3i] *3Cjj*i,fcii*j:D, &®&'r-imm<D 

4 Kit (SIMS, 4) «, fttfcm. 2-c#6ti&3 



3, 4) KttttUTKVstt^wf. Vfrh%1&m2<D£ 
5 \Z =in-i Kflteft g) 9 5 X«±©tfc«& 2 0 0 nmEt 
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(14) ^^■P5-2 7 9 0 1 2 



[0 0 3 2] (£JS095~6, tt$$fc|5~6) «®tt 
f--YK:&©t!jttfO 

SIMMs. 4*<fciy;jtiSE0!i3, 4T®e>nfc&ffiBi£ffl 
©»iift^'f»«i}->'^©25g*sats»isu -tr 

^MSXfctfrtB&gfcO. 5^«2%ffiSS*Hnb, 7. 

(cp) (BSttKM-, 6 0HI&/#©iII«M) SSI* 

tft\ 9®fciStttt«££fS©B£iS«'J3, 4TS& 
tlfc^BHS-fr-f ««[©«•& (HJSW|5*J;t;HJS*!l6) 
t^fe^092©«t5IC3DlJ^&fr©9 5 
%£Lh©&g£ 2 0 0 nm&TFtcri > h n-;p-rs £, 



<k<&3 (5SJSW6) CfctfifjS. ifc®EW3, 4-C#e> 
*lfcJEHtt$-'fKtt©*Stt. ^JBICSHBL-TL-SH, 

Atttttttfii 6 na*» o & (turn 5 s ,t # jttt 

*96) . 

[0033] d©±5 IC«S«Xtt^r«i6fS©*»«fc» 

KIT, -s^Ri-a-r. ^®aji!if*ftffi£4T4®jtt 

©ffi»TSEfc<8M£T<65. ft*, ±IB©J;5ft««l* 
fc tt#«Jfi©*Jgi£»C fc#18 L TSSttft £7Sf &® tt. 

#iR©*j«witt^'f wttft^x s^sfesnsfe© 

[0 0 34] 
[«4] 
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(15) 



# 



5-279012 



Dg 

si 

«s 


I, 800 
890 


2, 200 
840 


o o 

CM CD 
CO 


1. 300 
580 


o o 
oo in 
cd in 


Dg 


o o 

O 00 
t- 00 


o $g 

o tfc 

i 1 
* 1 1 

CS3 


o m 

CD 

^ m 

11 


o o 

CO CD 


o m 

t^- ffil 

1 1 


Dg 

U i tyt 
tn ttfc 


m 

$ 

is ^ 
ii 


m 

11 


n 

IB 

i 1 
1 1 


m 

Eg 

11 | 


■ i 


Dg 
414 

« ID 

8§ 

4m ^ 


m 

Eg 

II 


NO 

U 


m 

11 


out 
K 

11 


!!! ^ 
11 




in 
o 


LD 

- 03 
O 


to 

. CM 
O 


10 

O 


. CM 

o 


0 


-4 
<s 

-h 

3 


-4 
-R 

5 


■A 
ll 

h 

5 


< 
ll 

h 

m 


n$ 

2 

CM 
1 

Q 



[0 0 3 5] 

«*Jl$&Tl'-f //PXttiPS 0-5 0 0 0O«8H»CA 

JSC. 3D>f PaStt O 
&^g<D9 5%6U£2 0 0nmKTfr&5«t5(crj> 
hn-;vu 8®J8©SII?Lg£0. l~5yml:itb 



6&fi£S8igT£*. fc«A, ESI 

[01] *na:7n-jBnSilii©BfflIBrr**. 

[02] ffi©^n^7D-^fsatii©iaw0T*«. 

[03] (A). (B) at7$-^S»IIS©lrffl 



[04] ^nx^n-^ffiiS^©^*^©-* 

£Sc-riKW0-e<&5. 
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P I EEAff 

tic ®g.mm®s\- 
fic wt&mmwnt 

LS m&at 

1, r , i" attorn 

2 use 

3 nD-fHIff 




(16) 



4 

5 m&m 

6. 6' . 6" 

7, 7' 
8 

9, 9' . 9" /H^9-f> 
10 
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